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(1) 实验测定了 Fe-Si-Zr 三元系在 1000℃ 和 1100℃ 时全成分范围的等温
截面相图，并且发现一个新相。基于本研究的实验结果和文献报道的实验计算数
据，利用 CALPHAD 技术，对 Fe-Si-Zr 三元系相图进行了热力学优化与计算。 
(2) 实验测定了 Fe-Si-Mn 和 Fe-Si-S 三元系在 1100℃, 1200℃ 和 1300℃ 富
铁侧等温截面相图。基于本研究的实验结果和文献报道的实验计算数据，利用
CALPHAD 技术，对 Fe-S、Si-S 两个二元系和 Fe-Si-Mn、Fe-Si-S 两个三元系相
图进行了热力学优化与计算。 
(3) 基于本研究的热力学计算结果和文献报道的其他二元系和三元系热力学







































The phase diagram is an important theoretical basis for materials design, which 
plays an important role on the designing composition of metal material. Therefore, it 
is necessary to acknowledge phase diagram and thermodynamic information of 
oriented silicon steel. The experimental determination and thermodynamic assessment 
of phase equilibria in the partial Fe-based alloys of oriented silicon steel systems were 
carried out in this paper. The major research is listed as follows:  
(1) The phase equilibria of the Fe-Si-Zr ternary system at 1000℃ and 1100℃ have 
been experimentally determined in this paper, and a new phase are found in both 
temperatures. Based on the experimental results of this study and reported literature, 
CALPHAD technology has been used to do research for thermodynamic optimization 
and calculation of the Fe-Si-Zr ternary phase diagrams. 
(2) The phase equilibria in the fe-rich corner of the Fe-Si-Mn and Fe-Si-S ternary 
system at 1100℃, 1200℃ and 1300℃ have been experimentally determined in this 
paper. Based on the experimental results of this study and reported literature, 
CALPHAD technology has been used to do research for thermodynamic optimization 
and calculation of the Fe-S、Si-S binary phase system and Fe-Si-Mn、Fe-Si-S ternary 
phase diagrams. 
(3) Based on the research results and reported literature of other binary and ternary 
thermodynamic information, the establishment of thermodynamic database for the 
Fe-Si-Mn-Al-C-S-Zr system has been made in this paper. 
The experimental results and thermodynamic parameters acquired in this study 
will serve as an important part of the thermodynamic database of oriented silicon steel. 
At the same time, the results in this paper will provide an important theoretical basis 
for component design of oriented silicon steel and preparation process. 
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